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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
filter low in pressure loss and excellent in mechanical 
strength. 

SOLUTION: In a honeycomb filter comprising a porous 
ceramic sintered body, the mean void size thereof is set 
to 5-15 urn and the mean void content thereof is set to 
30-50% and more than 20% of voids are through-voids. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . 
[Claim 1]A honeycomb filter, wherein an average pore diameter is 5-15 micrometers, average 
porosity is 30 to 50% in a honeycomb filter which consists of porous ceramic sintered bodies and 
not less than 20% of a stoma is a penetration stoma. 

[Claim 2]The honeycomb filter according to claim 1, wherein an average pore diameter is 8-12 
micrometers, average porosity is 35 to 49% and 20 to 50% of a stoma is a penetration stoma. 
[Claim 3]The honeycomb filter according to claim 1 or 2 while a cell in which the end face was 
closed by turns by sealed body is provided and the number of cells is 120 or more per unit 
square inch, wherein thickness of a cell wall which divides said cell is 0.46 mm or less. 
[Claim 4]In an exhaust gas purifying facility provided with a honeycomb filter made from a porous 
ceramic sintered body from which a particulate contained in exhaust gas is removed in a casing 
provided in an exhaust route of an internal-combustion engine, An exhaust gas purifying facility, 
wherein an average pore diameter of said honeycomb filter is 5-15 micrometers, average 
porosity is 30 to 40% and not less than 20% of a stoma is a penetration stoma. 
[Claim 5]The exhaust gas purifying facility according to claim 4, wherein an average pore 
diameter of said honeycomb filter is 8-12 micrometers, average porosity is 35 to 49% and not 
less than 20 to 50% of a stoma is a penetration stoma. 

[Claim 6]The exhaust gas purifying facility according to claim 4 or 5 in which thickness of said 
cell wall is characterized by being 0.46 mm or less while said honeycomb filter has the cell in 
which the end face was closed by turns by sealed body and the number of the cells is 120 or 
more per unit square inch. 

[Claim 7] Said honeycomb filter is an exhaust gas purifying facility given in either among claims 
4-6, wherein the whole product is 1 of total cubic displacement in said internal-combustion 
engine / four to twice. 



[Translation done.] 
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JP,2001-096113,A [DETAILED DESCRIPTION] 
* NOTICES * 

Z^shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED^SCP^TTON^ 
[Detailed DeTcription of the Invention] 

& *. ****** — re^es t o . nonevcon* *r an d an M ~ ***** 
facility. 

Kiption of the Prior Art]The ^^^^ 

ncreasing by leaps and bounds and the ^n««je rt prop0 rtion to it is being enhanced, 

gas taken out from the intemal-combus »n«Jje of P )y a djese| power pla t 
lince various substances contained W they are having influence serious for 

takes out become a cause which '^J^^^t (Jesel particulate) in exhaust gas 
world environment now. The ^^^^^^ obstacle or a sperm count ,s 

becomes a cause which - sometam.- <^^S to be urgen t SUBJECT for human beings to 
also reported by these days. That .s it s J" s, ^ ulate in exhaust gas . 
take the measure which *?^ v 2o!£ varieties is proposed under such 

[0003]The exhaust gas purifying facility of va ? ou * V J. j<Jes a casing ; n the way of the 
circumstances. A common exhaust gas P ur ^ ,ng /^^ and has the structure which has 
axhausf pipe connected with the engine ex «J * ^ there is an advantage, like 

arranged the honeycomb filter which has a detaOed _ hoi no . ^ efficiency are 

Z pressure loss which heat ™«^;^^^ofTh^omb filter is small, the porous 

Sb^^ when exhaust gas passes a f,,ter 

s the greatest factor that brings ^fj**™*^ prolonge d along an own axial direction. 
[0005]The honeycomb filter has a ceH of a large number P ^ particulate IS carr , ed 

When exhaust gas passes through a ho^^ pa £ lcU , at e caught in the honeycomb 
out with the cell wall. Therefore, it will light and I the a predete rmined value (ignition 
fi ter will burn, if the temperature ,r , a ^^^^^^l^ small particle diameter 
temperature). It has become clear ^these days that P ^ demand to 

ST-SKSS fflW -eter is high. 

KL) to be Solved by the ^St=T Sffi^" ' 3 

honeycomb filter becomes precise too much *™™* X J , Therefore, the operating 

Ua. Since an opening ^ .ToSon efficiency will fall, there is a problem 
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JP.2O01-O961 13.A [DETAILED DESCRIPTION] 
[OOOMThis invention is made in light of the ^^T^^^t^^^ *e 

particulate collection efficiency included in exhaust gas. 

Ks for Solving the Probleml.n o^to solve ^—^^ 

=g^ srais^^ - 30 to « «. « * - *. 

gist fo g r not less than 20% of a stoma to be apene— to ^ , , an 

Se -ositv is 35 to 49, and .et it he the 

gist for 20 to 50% of a stoma to be ^^J^^ by sea led body is provided in the 
[001 1]While a cell in which the ^J^^^^n according to claim 3 and the number 
honeycomb filter according to claim 1 or 2 : ,n the _ mvent.o n of „ cell wal , whi ch 

of cells is 120 or more per unit square inch, Let it be tne gist 

divides said cell to be 0.46 mm or less honeycomb filter made from a porous 

[0012]In an exhaust gas purifying facility provided vv.tr i a n y remove d in the 

stoma - ■• * u;™ r in the exhaust gas purifying facility according to 

[001 3]In the invention accord.ng to claim 5, in the ^aust g p y ^ ayerage 

porosity Is * - - a stoma to he a 

penetration stoma. exhaust gas purifying facility according to 

[001 4]In the invention accord.ng to claim 6. in the exnaust g p y turns by 

SJ sets- 5 £ rr: rf ;tr - _ * * oe - 

gist for thickness of said cell wall to ^f^^^t^ makes said honeycomb filter 1 of 

according to claim 1, pressure loss tac0 " e » * ^^J^, 5 micrometers, collection 
micrometers. On the other hand, if a pore J^^SSfty is less than 30%. On the other 
efficiency will fall. Pressure oss becomes 'Vforodufe a crack due to the fall of a mechanical 
hand, if it exceeds 50%. it will become easy to J^JJ^^J^ „ )ess than 2 0% of a stoma, 
strength. Pressure loss becomes ,t pressure loss low. since it is a 

Therefore, intensity can be improved wh le be.ng abta to « * ' ap ayerage pore 

honeycomb filter in which 5-1 5 micrometers has P e ^^" j jt 30 to 50 %. 

pressure loss still lower, intensity can also ^^TwMe^ number of cells is 120 or more 
[001 8]According to the invention ^ according to ^ m J: wh,,e * J ™ a honeyco mb filter of 0.46 
per unit square inch, thickness of a cell wall fl|ter can be improved, 

mm or less Therefore, purification Performance o^ fa ^ , oss becomes it la rge that 

[0019]According to the invent.on accord.ng to c ^^^^ consumption and aggravation of 

r^rol: ^^^^^^^ - — " fU6 ' 
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consumption and aggravation of an operation feeling are caused. Since an opening will increase 
too much in a honeycomb filter if porosity exceeds 50%, it becomes impossible to catch fine 
particles. Therefore, while collection efficiency will fall, a mechanical strength of a honeycomb 
filter becomes weak. Pressure loss becomes it large that a penetration stoma is less than 20% of 
a stoma. 

[0020]Therefore, intensity can be improved while being able to make pressure loss low, since a 
honeycomb filter in which 5-15 micrometers has a penetration stoma in an average pore 
diameter, and not less than 20% of a stoma has [ average porosity ] it 30 to 50% is used. 
Particulate collection efficiency included in exhaust gas can be raised. 
[0021]Accordirig to the invention according to claim 5, a honeycomb filter in which 8-1 2 
micrometers has a penetration stoma in an average pore diameter, and not less than 20 to 50% 
of a stoma has [ average porosity ] it 35 to 49% is used. Therefore, while being able to make 
pressure loss by exhaust gas still lower, intensity of a honeycomb filter can also improve 

certainly. . ft 

[0022] According to the invention according to claim 6, while the number of cells is 120 or more 
per unit square inch, thickness of a cell wall which divides a cell uses a honeycomb filter of 0.46 
mm or less. Therefore, a touch area with exhaust gas can be enlarged and purification 
performance of a honeycomb filter can be improved. 

[0023]According to the invention according to claim 7, a whole product uses 1 of total cubic 
displacement In an internal-combustion engine / double [ four to ] the honeycomb filter. 
Therefore, since particulate alimentation does not increase too much, blinding of a honeycomb 
filter is lost. Since a honeycomb filter is not enlarged, it becomes difficult to produce a 
temperature gradient between each portion of a honeycomb filter at the time of particulate 
combustion. Therefore, heat stress committed to a honeycomb filter can be reduced. By this, a 
crack can be certainly prevented from occurring. 
[0024] 

[Embodiment of the Invention] Hereafter, the exhaust gas purifying facility 1 for the diesel power 
plants of one embodiment which materialized this invention is explained in detail based on a 

drawing. . . . 

[0025]As shown in d rawing 1 , this exhaust gas purifying facility 1 is a device for purifying the 
exhaust gas discharged from the diesel power plant 2 as an internal-combustion engine. The 
diesel power plant 2 is provided with two or more cylinders which are not illustrated. The tee 4 
of the exhaust manifold 3 which consists of metallic materials is connected with each cylinder, 
respectively. Each tee 4 is connected to the one manifold body 5, respectively. Therefore, the 
exhaust gas discharged from each cylinder is concentrated on one place. 

[0026]The 1 st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of metallic materials are 
allocated in the downstream of the exhaust manifold 3. The upstream end of the 1st exhaust 
pipe 6 is connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 2nd 
exhaust pipe 7, the tubed casing 8 which similarly consists of metallic materials is allocated. The 
upstream end of the casing 8 is connected with the downstream end of the 1st exhaust pipe 6, 
and the downstream end of the casing 8 is connected with the upstream end of the 2nd exhaust 
pipe 7 It can also be grasped that the casing 8 is allocated in the way of the exhaust pipes 6 and 
7. And as a result, the interior area of the 1st exhaust pipe 6, the casing 8, and the 2nd exhaust 
pipe 7 is mutually open for free passage, and exhaust gas flows in it. 

[0027]As shown in d rawing 1 . the casing 8 is formed so that the center section may serve as a 
major diameter rather than the exhaust pipes 6 and 7. Therefore, the interior area of the casing 
8 is large compared with the interior area of the exhaust pipes 6 and 7. The honeycomb filter 9 is 
accommodated in this casing 8. 

[0028]The thermal insulation 10 is allocated between the peripheral face of the honeycomb filter 
9, and the inner skin of the casing 8. The thermal insulation 10 is the mat state thing formed 
including ceramic fiber, and the thickness is several millimeters - tens of mm. The thermal 
insulation 10 is good to have thermal expansion nature. Since thermal expansion nature here has 
elastic structure, it refers to that there is a function to release heat stress. The reason is for 
stopping the energy loss at the time of reproduction to the minimum by preventing heat from 
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escaping from the outermost periphery part of the honeycomb filter 9. It is for preventing a 
position gap of the honeycomb filter 9 which the pressure of exhaust gas, vibration by run, etc. 
bring about by expanding ceramic fiber with the heat at the time of reproduction. 
[0029]Since the honeycomb filter 9 used in this embodiment is what removes a diesel particulate 
like the above, generally it is called a diesel particulate filter (DPF). As shown in drawing 2 etc., 
the honeycomb filter 9 of this embodiment is cylindrical. 

[0030]As shown in drawing 2 , drawing 3 . and drawing 4 , the honeycomb filter 9 of this 
embodiment is provided with what is called honeycomb structure. The reason for having adopted 
honeycomb structure is that there is an advantage that pressure loss is small even when the 
collection volume of particles increases. Two or more vents 12 which make the shape of a 
section abbreviation square are regularly formed in the honeycomb filter 9 along the axial 
direction Each vent 12 of each other is divided with the thin cell wall 13. The oxidation catalyst 
which consists of platinum group metals (for example, Pt etc.), other metallic elements, the oxide 
of those etc. is supported by the outside surface of the cell wall 13. The opening of each vent 
12 is closed by the sealed body 14 at the one of end facea [ 9 ] and 9b side. Therefore, if it sees 
as the end face 9a and the whole 9b, the shape of a checker is presented. As a result, the cell of 
a large number which carried out section quadrangular shape is formed in the honeycomb filter 9. 
In the upstream end face 9a, the opening more than of the thing of about half one is carried out 
among a large number cells, and the opening of the remaining things is carried out in the 
downstream end side 9b. 

[0031 ]As for the density of a cell, it is [ more than 120 piece //inch / 2 (18 piece/cm ) ] more 
specifically preferred that it is the range of 120-180 piece [/inch ] 2 It is because a touch area 
with exhaust gas becomes it small that the density of a cell is less than 120 pieces, so the 
purification performance of the honeycomb filter 9 falls. 

[0032]As for the thickness of the cell wall 13, it is more specifically preferred that it is the range 
of 0 20-0.46 mm 0.46 mm or less. It is because the effective area product of a cell will become 
small a touch area with exhaust gas will become small, if the thickness of the cell wall 1 3 
exceeds 0.46 mm, so the purification performance of the honeycomb filter 9 falls. It is because it 
will lead to enlargement of the honeycomb filter 9 whole if thickness of the cell wall 13 is made 
larger than 0.46 mm, securing the effective area product of a cell. 

[0033]As for the average pore diameter of the honeycomb filter 9, it is preferred that they are 5 
micrometers - 15 micrometers, and 8 more micrometers - 12 micrometers. Blinding of the 
honeycomb filter 9 according that an average pore diameter is less than 5 micrometers to 
particulate deposition becomes remarkable. Therefore, it is because pressure loss becomes 
large so the operating condition of vehicles is barred and aggravation of fuel consumption and 
aggravation of an operation feeling are caused. It is because it becomes impossible to catch fine 
particles, so collection efficiency will fall and a particulate filtration function will be spoiled on the 
other hand, if an average pore diameter exceeds 50 micrometers. 

[0034]As for the porosity of the honeycomb filter 9, it is preferred that they are 30% - 50%, and 
35 more% - 49%. It is because there is a possibility that the honeycomb filter 9 may become it 
precise that porosity is less than 30% too much, and it may become impossible to circulate 
exhaust gas inside. It is because there is a possibility that may become weak in intensity and the 
collection efficiency of particles may fall into the honeycomb filter 9 since an opening increases 
too much, on the other hand when porosity exceeds 50%. 

[0035]When the stoma currently formed in the honeycomb filter 9 strikes and it says more 
concretely not less than 20%, it is especially preferred that 20% - 50% are penetration stomata 
20% - 80% A penetration stoma here is formed in the cell wall 13, and means the gap part which 
makes vent 12 adjoining comrades open for free passage. It is because pressure loss becomes it 
large that a penetration stoma is less than 20% of a stoma, so the operating condition of vehicles 
is barred and aggravation of fuel consumption and aggravation of an operation feeling are caused. 
On the other hand, if a penetration stoma exceeds 80% of a stoma, there will be a possibility that 
manufacture may become difficult as a matter of fact, and stable material supplying will become 
difficult. 
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[0036]As for the honeycomb filter 9, it is preferred that the whole product is 1 of the total cubic 
displacement in said internal-combustion engine / four to twice, and further 1 / two to 1.5 times. 
It is because particulate alimentation increases that it is less than 1/4 time and blinding of the 
honeycomb filter 9 becomes remarkable. On the other hand, when twice is exceeded, the 
honeycomb filter 9 will be enlarged. It is because the probability that will be easy to produce a 
temperature gradient between each portion of the filter 9 at the time of combustion, the heat 
stress committed to the honeycomb filter 9 by it will increase, and a crack will occur becomes 
high when the honeycomb filter 9 is enlarged. 

[0037]When a porous silicon carbide sintered compact is chosen, as for the thermal conductivity 
of the honeycomb filter 9, it is good that they are 20 W/mK - 75 W/mK, and also it is good that 
they are especially 30 W/mK - 70 W/mK. If thermal conductivity is too small, it becomes easy to 
produce a temperature gradient in the honeycomb filter 9, and will lead to generating of the big 
heat stress used as the cause of bringing about a crack. On the contrary, if it is going to make 
thermal conductivity high, manufacture will become difficult and stable material supplying will 
become difficult. 

[0038]The honeycomb filter 9 is a product made from a porous silicon carbide sintered compact 
which is a kind of a ceramic sintered body. The reason for having adopted the silicon carbide 
sintered compact is that there is an advantage of especially excelling in intensity, heat 
resistance, and thermal conductivity, as compared with other ceramics. 

[0039]The impurity contained in a porous silicon carbide sintered compact is pressed down to 5 
or less % of the weight. As for the quantity of an impurity, it is good that it is 1 or less % of the 
weight, and it is good that it is especially 0.1 or less % of the weight. It is because an impurity will 
incline toward a silicon carbide crystal grain child's grain boundary, the intensity (bond strength 
between crystal grain children) in a grain boundary will fall remarkably and it will become easy to 
carry out a grain boundary fracture, if an impurity exceeds 5 % of the weight. There are 
aluminum, Fe, O, the isolation C, etc. as an impurity. 

[0040]Also in the formation material of said sealed body 14, it is the same product made from a 
porous silicon carbide sintered compact as the honeycomb filter 9. The impurity contained in a 
porous silicon carbide sintered compact also here is pressed down to 5 or less % of the weight. It 
is because an impurity will incline toward a silicon carbide crystal grain child's grain boundary, 
the intensity (bond strength between crystal grain children) in a grain boundary will fall 
remarkably and it will become easy to carry out a grain boundary fracture, if an impurity exceeds 
5 % of the weight. It is because the sealed body's 14 having a possibility that a crack may arise, 
speaking concretely. 

[0041]Next, the procedure of manufacturing the above-mentioned honeycomb filter 9 is 
explained. First, the paste for closure used by the ceramic stock slurry used by an extrusion 
molding step and an end face sealing process is produced beforehand. 

[0042]As ceramic stock slurry, what blended an organic binder and water with silicon carbide 
powder the predetermined daily dose every, and kneaded them to it is used. As a paste for 
closure, what blended and kneaded an organic binder, lubricant, a plasticizer, and water to silicon 
carbide powder is used. 

[0043]Next r said ceramic stock slurry is supplied to an extruding press machine, and it is 
continuously extruded via a metallic mold. Then, the honeycomb Plastic solid by which extrusion 
molding was carried out is cut to equal length, and a cylindrical honeycomb Plastic solid cutting 
piece is obtained. The single-sided opening of each cell of a cutting piece is filled up with the 
paste for specified quantity [ every ] closure, and the both-ends side of each cutting piece is 
closed. 

[0044]Then, the desired honeycomb filter 9 is completed by setting temperature, time, etc. as 
predetermined conditions, performing this calcination, and making a honeycomb Plastic solid 
cutting piece and the sealed body 14 sinter thoroughly. In this embodiment, calcination 
temperature was set as 2100 ** - 2300 **, and firing time is set up in 0.1 hour - 5 hours. The 
furnace atmosphere at the time of calcination is made into an inert atmosphere, and the 
pressure of the atmosphere at that time is made into ordinary pressure. As for calcination 
temperature, it is desirable to set it as said within the limits as much as possible at slight height. 
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[0045] Next, the particulate trap operation by the above-mentioned honeycomb filter 9 is 
explained briefly. Exhaust gas is supplied to the honeycomb filter 9 accommodated in the casing 
8 from the upstream end face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 
flows first in the cell which carries out an opening in the upstream end face 9a. Subsequently, 
this exhaust gas passes the cell wall 13, and results in the inside of the cell which adjoins it, i.e., 
the cell which carries out an opening in the downstream end side 9b. And exhaust gas flows out 
of the downstream end side 9b of the honeycomb filter 9 via the opening of the cell. However, 
the particles contained in exhaust gas will not be able to pass the cell wall 13, but a trap will be 
carried out there. As a result, the purified exhaust gas is discharged from the downstream end 
side 9b of the honeycomb filter 9. After the purified exhaust gas passes the 2nd exhaust pipe 7 
further, it is eventually emitted into the atmosphere. It will light by operation of said catalyst and 
the particles by which the trap was carried out will burn, if the internal temperature of the 
honeycomb filter 9 reaches a predetermined temperature. 
[0046] 

[Working Example(s) and Comparative Example(s)](Example 1) 6.5% of the weight, an organic 
binder (methyl cellulose) and water were added 20% of the weight respectively to the mixture 
obtained by carrying out the wet blending of 51.5 % of the weight of alpha type silicon carbide 
powder with a mean particle diameter of about 10 micrometers, and 22 % of the weight of the 
alpha type silicon carbide powder with a mean particle diameter of about 0.5 micrometer, and 
were kneaded into it, respectively. 

[0047]Next, the generation form of honeycomb shape was acquired by carrying out extrusion 
molding of what added a small amount of plasticizers and lubricant to said kneaded material, and 
was kneaded further. Specifically, that whose mean particle diameter is 0.5 micrometer used 
trade name:GC-15 by Yaku Islands electrical engineering incorporated company as alpha type 
silicon carbide powder using trade name:C-1000F by Yaku Islands electrical engineering 
incorporated company in that whose mean particle diameter is about 10 micrometers. 
[0048]Next, after drying this generation form using a microwave drying machine, the vent 12 of 
the shaping form was closed with the paste for closure made from a porous silicon carbide 
sintered compact. Subsequently, the paste for closure was again dried using the dryer. After 
degreasing this dried body at 400 ** following an end face sealing process, under the argon 
atmosphere of ordinary pressure, it was further calcinated at 2250 ** for about 3 hours. 
[0049] As a result, the abundance [ as opposed to / as opposed to / in a pore diameter / 10 
micrometers / 42% and a stoma in porosity ] of the penetration stoma obtained the honeycomb 
filter 9 made from a porous silicon carbide sintered compact whose density of a cell is 0.4 mm 
about the thickness of 150-piece/inch 2 and the cell wall 13 25%. 100 mm and length are 200 mm 
and a diameter is [ the whole product of this honeycomb filter 9 ] 2300cm 3 . A whole product 
means the volume which deducted the volume of the vent 12 from the volume of the honeycomb 
filter 9 whole. As for the thickness of the cell wall 13, it is more specifically preferred that it is 
the range of 0.20-0.46 mm 0.46 mm or less. 

[0050]Next, the thermal insulation 10 was twisted around the honeycomb filter 9 produced by 
performing it above, and the honeycomb filter 9 was accommodated in the casing 8 in this state. 
And the exhaust gas of 7 m/sec of the rates of flow was supplied to the exhaust gas purifying 
facility 1 using the engine whose displacement is about 3000 cc. And the pressure value of the 
exhaust gas in the upstream of the honeycomb filter 9 at this time and the pressure value of the 
exhaust gas in the downstream were measured. And it asked for pressure loss deltaP (mmAq) 
which is a diff erence of these values. In order to investigate a particulate quantity which was not 
able to carry out a trap, the amount of soot was measured behind the honeycomb filter 9. After 
carrying out fixed time progress, the honeycomb filter 9 was taken out, macro-scopic 
observation of that was performed, and the generation state of the crack was investigated. 
These results of an investigation are shown in Table 1 . 
[0051] 
[Table 1] 
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As shown in Table 1, in Example 1. pressure loss deltaP was about 80 mmAq(s). and the value 
was very small. A particulate ullage is 0.01 g/km. 

Z ITS^Z^L honeycon* fflter 9 is 6. 6 Mpa, and the v-» H* mechanical strand 
was given Generating of the crack was not observed in the honeycomb filter 9. 
TExampTes 2 and 3) Also in Examples 2 and 3. we decided to manufacture |he honeycomb filter 9 
ike Example 1 fundamentally. However, in Examples 2 and 3. only the whole honeycomb filter 9 
Product was made the same as Example 1. The pore diameter of the honeycomb filter 9 
porosity, and the abundance of the penetration stoma to a stoma were adjusted as follow ; by 
changing the compounding ratio of a formation material, calcination temperature, finng time etc. 
f0052]That is, in Example 2, the honeycomb filter 9 made from •^J^^^!^ 
compact whose pore diameter is 6 micrometers and whose abundance of 32% and a P en ^.on 
stoma porosity is 30% was obtained. And when the same examination as Example 1 was ^done 
pressure loss deltaP was about 100 mmAq(s), and the value was very small. A part.culate ullage 
is 0.01 g/km. 

X "oneycon* <*~ 9 is 6.2Mpa. and ft. H* mechanics, Strang* was 

eiven Generating of the crack was not observed in the honeycomb filter »■ 

[0053]ln Exan pie 3, the honeycomb filter 9 made from a porous silicon carbide smtered compact 

whose porrd-ameter is 14 micrometers and whose abundance of 48% and a penetrat.cn stoma 

^rosity is 45i 'was obtained. Pressure loss deltaP of the test result of this example ,s about 60 

mmAq(s). 

The value was very small. 

A particulate ullage is 0.015g/km. 

E 7£Z£» oflha honaycomb niter 9 is 6.0Mpa. and the high mechanic*, strength was 
eiven Generating of the crack was not observed in the honeycomb filter y. 

CCoL^rZe examples 1-3) Also in the comparative examples 1-3, we deeded to manufacture a 
I^X^niir like Example 1 fundamentally. However, the who.e honeycomb filter product was 
made into less than 1/4 time [ of displacement (3000 cc) ] the 700 cm 3 in the 
example 1. The pore diameter of a honeycomb filter, porosity, and abundance of the penetrat,on 
ntoma to a stoma were performed as follows. 

[0054]ln the comparative example 1, the honeycomb filter made from a P^ M >™ 

sintered compact whose pore diameter is 3 micrometers and ^^^^^^ 

penetration stoma porosity is 10% was obtained. Pressure loss deltaP of the test result of the 

comparative example 1 is about 300 mmAq(s). 

The value was very large. 

A particulate ullage is 0.005g/km. 

The value was very small. 
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The flexural strength of a honeycomb filter is 7.2Mpa, and the high mechanical strength was 

given. Generating of the crack was not observed in a honeycomb filter. 

[0055]In the comparative example 2, it is larger than Examples 1-3, namely, the whole 

honeycomb filter product was made into 7000 cm which is more than twice the displacement 

(3000 cc). The honeycomb filter made from a porous silicon carbide sintered compact whose 

pore diameter is 20 micrometers and whose abundance of 70% and a penetration stoma porosity 

is 15% was obtained. Pressure loss deltaP of the test result of the comparative example 2 is 

about 40 mmAq(s). 

The value was very small. 

A particulate ullage is 0.04g/km. 

The value was very large. 

The flexural strength of a honeycomb filter is 2.5Mpa, and was not able to obtain sufficient 
mechanical strength. Generating of the crack was observed in the honeycomb filter. 
[0056]Unlike said comparative examples 1 and 2, in the comparative example 3, the honeycomb 
filter made from cordierite was obtained with the publicly known manufacturing method. And this 

whole honeycomb filter product was 700cm 3 . The honeycomb filter was 30 micrometers in the 

pore diameter, and was [ the abundance of the penetration stoma ] 1 5% in porosity 20%. Pressure 

loss deltaP of the test result of the comparative example 3 is about 120 mmAq(s). 

The value was large. 

A particulate ullage is 0.015g/km. 

The value was large. 

The flexural strength of a honeycomb filter is 3.1 Mpa, and was not able to obtain sufficient 
mechanical strength. Generating of the crack was observed in the honeycomb filter. 
[0057]As mentioned above, the result which carried out the comparative examination about 
Examples 1-3 and the comparative examples 1-3 is shown in Table 1. 

(Test result) In Examples 1-3, it was accepted that exhaust gas all passes the honeycomb filter 
9 smoothly so that clearly from the above-mentioned table 1. While there was almost no 
particulate ullage, the mechanical strength of the honeycomb filter 9 was able to be secured. On 
the other hand, the mechanical strength of the honeycomb filter was able to be secured in the 
comparative example 1. However, it was not accepted that exhaust gas passes a honeycomb 
filter smoothly. In the comparative example 2, it was accepted that exhaust gas passes a 
honeycomb filter smoothly. However, the mechanical strength of the honeycomb filter was not 
able to be secured. In the comparative example 3, while it was not accepted that exhaust gas 
passes a honeycomb filter smoothly, the mechanical strength of the honeycomb filter was not 
able to be secured, either. 

[0058]Therefore, according to the example of this embodiment, the following effects can be 
acquired. 

(1) The casing 8 is formed in the exhaust side of the diesel power plant 2, and the honeycomb 
filter 9 made from a porous silicon carbide sintered compact is formed in this casing 8. And the 
abundance [ as opposed to / honeycomb filter / 9 / as opposed to / in the average pore 
diameter / 5-15 micrometers / 30 to 40% and a stoma in average porosity ] of the penetration 
stoma is set up to not less than 20%. Therefore, since the honeycomb filter 9 does not become 
precise too much, an inside can be made to be able to pass exhaust gas smoothly and pressure 
loss can be made small. Therefore, fuel consumption can improve and it can prevent that an 
operation feeling gets worse. Since the amount of openings of the honeycomb filter 9 does not 
increase too much, a fine particulate can be caught certainly and it can tie to improvement in 
collection efficiency. Even if the honeycomb filter 9 is porosity, sufficient mechanical strength is 
securable. Therefore, the honeycomb filter 9 which is hard to destroy by vibration or a thermal 
shock can be obtained. 

[0059](2) The abundance [ as opposed to / honeycomb filter / 9 / as opposed to / in the 
average pore diameter / 8-1 2 micrometers / 35 to 49% and a stoma in average porosity ] of the 
penetration stoma is set up to not less than 20 to 50%. Therefore, while being able to make 
pressure loss still lower, intensity can also improve certainly. 
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[0060](3) The cell closed by turns by the sealed body 14 is formed in the both-ends side of the 
honeycomb filter 9. And the thickness of 120 or more per unit square inch and the cell wall 13 1 is 
set as 0 46 mm or less for the number of cells. Therefore, a touch area w.th exhaust gas can be 
enlarged. Therefore, the purification performance of the honeycomb filter 9 can be improved. 
[00611(4) The honeycomb filter 9 is set up 1 of total cubic displacement [ in / in the whole 
product / the diesel power plant 2 ] / four to twice. Therefore, since particulate alimentation 
does not increase too much, the honeycomb filter 9 can be prevented from causing blinding. 
Since the honeycomb filter 9 is not enlarged, a temperature gradient can be prevented from 
arising between each portion of the honeycomb filter 9 at the time of combustion. Therefore the 
heat stress committed to the honeycomb filter 9 can be reduced, and a crack can be certainly 
prevented from occurring. 

[0062]The embodiment of this invention may be changed as follows hnnm/romh filter 

- A thing like an embodiment limited cylindrical does not have the shape of the honeycomb filter 
9, and it may be changed trianglepole shape, square pole form, in the shape of a hexagonal pnsm. 

[0*063]- Like example of another shown in dj^wing_5. the one ceramic filte, 'J^^^T^ 
manufactured combining the honeycomb filter [ two or more (here 16 pieces) 23. The pr.smat.c 
honeycomb filter 23 which constitutes the aggregate 21 is 8-12 micrometers ,n average pore 
diameter, and is 35 to 49% in average porosity. 

fhe^hera 3 . Z^^E^m?* « dually pasted up via the nature sealant layer 
22 of ceramics. As a result, it is unified where each honeycomb filter 23 is bund.ed^rt ^bas such 
composition, with the stress resulting from the temperature grad.ent by heating, a crack can be 
prevented from occurring and it will become strong also to a thermal shock about ,t. Therefore, 
enlargement of a filter can be attained comparatively easily. 

[0064]- The number of combination of the honeycomb filter 23 may not be 16 pieces like the 
example of said exception, and can use arbitrary numbers. In this case, of course, 't -s also 
Possible to use it. combining suitably the honeycomb filter 23 in which size differs from shape 

[oW- In the embodiment, it was realized as a filter for exhaust gas purifying f^ ^eT"' 0 " 
the honeycomb filter (or ceramic filter aggregate) of this invention ,s attached by the d.esel 
cower ptant 2 Of course, the honeycomb filter (or ceramic filter aggregate of this invention can 
brmateriaHzed I as things other than the filter for exhaust gas purifying facilities^ the example 
Srtlat exchangers, a high-temperature fluid, the barrier filter for ^-P-ature 
steam, etc. are mentioned. The porous silicon carbide sintered compact of this invention is 
anolicable also to uses other than a filter. , 
f0066]Nexi ! the technical ideas grasped by the embodiment mentioned above are enumerated 
below with the effect besides the technical idea indicated to the claim. 

(1 In either of claims 1, 2, 4, and 5, while the number of cells per unit square cen^meter ,s 18 or 
more pieces, the thickness of said cell wall should be 0.46 mm or less. Accordmg to this 
romoosition claim 3 or the same effect as 6 is done so. 

[0067]S Those peripheral faces by pasting up via the nature sealant layer of ceram.os using 
rhoneycomb filter which consists of a sintered compact which constituted porous structure 
by the sfficon carbide crystal grain child as members forming, A honeycomb filter aggregate, 
wherein said pore diameter is 8-12 micrometers, it is an aggregate which unifies ^.d each 
Lnevcomb fLr porosity is 35 to 49% and not less than 20% of a stoma is a penetration stoma. 
[0068](3 > In th aLe (2), said nature sealant layer of ceramics should contain ceram.c fiber and 
silicon carbide powder. If it has this composition, since the nature sealant layer -of ceramics is a 
th ng containing ceramic fiber and silicon carbide powder, it not only excels in ^resistance, 
butlhe coefficfent of thermal expansion approximates it to it of the ^^tT^nUayer 
consists of porous silicon carbide sintered compacts. Therefore, use of the nature sealant layer 
of ceramics Concerned contributes to the prevention from destructive of the aggregate resulting 
from impression of the big back pressure of exhaust gas. 
[0069] 
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[Effect of the Invention]As explained in full detail above, according to the invention according to 
claim 1, intensity can be improved while being able to make pressure loss low. 
[0070]According to the invention according to claim 2, while being able to make pressure loss 
still lower, intensity can also improve certainly. According to the invention according to claim 3, 
the purification performance of a honeycomb filter can be improved. 

[0071] According to the invention according to claim 4, a mechanical strength can be improved 
while being able to make pressure loss of a honeycomb filter small. The particulate collection 
efficiency included in exhaust gas can be raised. 

[0072]According to the invention according to claim 5, while being able to make pressure loss 
still lower, intensity can also improve certainly. According to the invention according to claim 6, a 
touch area with exhaust gas can be enlarged and the exhaust gas cleaning capacity of a 
honeycomb filter can be improved. 

[0073]According to the invention according to claim 7, it is high intensity, and over a long period 
of time, since it is usable, it becomes the thing excellent in practicality. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Dra wing 1] The whole exhaust gas purifying facility schematic diagram of one embodiment which 
materialized this invention. 

[Drawing 2]The perspective view of the honeycomb filter of an embodiment. 

[Drawing 3]The sectional view in the A~A line of the honeycomb filter of an embodiment. 

[Dr awing 4] The important section expanded sectional view of said exhaust gas purifying facility. 

[Drawing 5]The perspective view of the ceramic filter aggregate of example of another 

constituted using two or more honeycomb filters. 

[Description of Notations] 

2 [ — Cell wall. ] — A diesel power plant (internal-combustion engine), 8 — - A casing, 9 A 
honeycomb filter, 13 



[Translation done.] 
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tktffohfr^X'hh. )\-ti2±7 ov*?9[z\£, mwm 

1 3tCi-?TSVHCftW^TV>So ■fe/Hl 3C0^ 

S. #ffl^?Ll 2cOg3Pg|5{i, ^-rn*^^SM9 

a, 9bCO(IlJ^i5V^TWih*l 4CJ: D$i±ZtlX^ 
I., tot, «9a, 9b^#;i: LX^-ht^VjxmW. 

S> S -fe/WtfO -5 *> s t ^{i±S(iJS® 9 a tcfc ^ 

T BHP L , ^0c7)i> <0(±TSlEffl9iS W 9 b C ts v ^ ffi □ L 

[00 3 1 ] -fe/^?tFJ»i 1201/inch 2 (18 
ffl/c m 2 ) tLh. J: Vmftmzlt 12 0-1 801/ 
inch 2 (DtmX'fo h Z. t ifiUt. t V\ -b;P<7)^K*>" 
1 2 0ffl*JST*S k , *SWf^ k tO^Mffl^^'J^ < 

j\-%j>7 < ju? 9cD-mmmvi&T-t&fr 

$>X'hh, 

[0 0 32] -fe/Hl 3^J¥^.iiO. 4 6mmOT. <± 
Oft^WtCtiO. 2 0-0. A6mm<r)$mx°hhZ\b 
3^jff*LV>. toUl 3«0J¥^* S 0. 4 6mm$rJi^4 
k, -fe;^IBPfflW*vh$<^0- Sfm^'xkcotfflSiffl 

i&T'r&frkX'foz>« x. *DV<r>mumnzmkLr> 

t/Hl 3^i¥^-SrO. 4 6 mm J; 0 t Tv^ < ^ix 
if, a-^A7-(;^ 9±W(n±mUz^ts:i] i hi^hX 

[0033] f\—f)J^y a )V? 9 <T>^%HWit 5 v m 
— 1 5 At m , $ hlzli 8^m-12ju mX'h &Z\b ifU 
*L,V\ i F^?L@* i; 5/xm*}1|TS)i.k, ^f-f^fa 

t<=5r&. ^E-Wfcft, ffi7l»**^S< ; &4W, 
* k . «J*h Srif m-f 4 i k 

m&frti&frt>x'foh. 

[0 0 34 ] A-^7^W9^?lf«30%-5 
0%. S<at(±3 5%-4 9%tl>l>C:i:* ! #^ Uv> 0 
mW3 0%*SJT*>6 k , a^A7 -f 9 **» 

ttfX^j:<%:h1d3:titffohfrlh,Xfoh, MfL 
[003 5 ] ^r:^A7^;l/^9CffM$ixTV^^,fL 
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% , mzn 2 o % - 5 o %*>'sai^i7LT'S)i. z t *mt 

L\>\ ^T'V^SSIStflkfi, -fe;Hgl3WFM£ 
ti . Btgf -T S il^TL 1 2 R± Sr 3131 S * 6 ^P«SP^ £ S 

i*-Tft . aam?L^WL« 2 0 %&mx-fo& t , etjji 

£#*§<&ftOT:\ $j3^3HE^ftSr^(f\ 
Miim^WLW 80%£j@£ftk> *^±tSit#ffl8t 

[0036] a-*a7^^?9U, ^of&fr^fris 

1/4-2 f8« S^Kfil 
/ 2 - 1 . 5 fgf S> ft i b tfftt t V ^. 1/4 m*>HT" 
&ftk. -f^f A^-h<7)*tm*^< : 5r'9, ^— » 

7/ 2fS£-ig;cftk, >\—fij±y 4 )V? 9ifi$M\tth 

0W(c 7 * >^ 9 (7)#^rsiTiajgii^4 < , 

CJ:-)T^*A7 ^;U^9(c«<»JC^^t«^t, ? 

[0037] mMmm&m&fc*WRLt&&\,zi5 

i^A-*A7 -f 4^9 2 0W/mK~- 
7 5 W/rn K X'k ft£ k < . S <3td(i3 0W/ mK 
~70W/mKT*4.rfc* I WfcJ:v>. *fi8PW*'h3 
t^ft k . ^c*A7 -f /I'? 9 F«9HiaJK3£*<4t J ^t< 
* 0 . 7 9 y 7 S- *> <b -rSH k & & * * £r»J£71 co % 
tcowmui £Me3PP£K< L J: o k 
•Tftk, Wftj&WfcfcO, ^W^rffW«t< 

[00 38] J\~-*/J*y <)V?9\i, t757?M 

co-s-c* ft niDtfl^wftHrtmt?'* 6 . mmm 
mmtk£i%mit.:m&te. m<?>*y$'7izimLx, 

k 9*>W*K, ffi^tt&r/»g»ttt^l>kv^fij^ 
[00 39] £?L*&fl^&*S#£-&**i& ; F« ! f*J 

i±, ^mm.%m^znthtix\^h. ^ymmizm 
m.%vxfxhhz:b¥x<, 0. is*%OTT*ft^ 
btm^xw ^wfaifismmxzMz.&b. mtim 

^racott-^S) *«»L<ffiTU S#lifiBrL,^<* 
^TOBBJfc LT(4, A 1 , Fe, 

[004 0] X. B?ie*f±f* 1 4c7)ffMW^^*3V^T 
fc , / n - ft A 7 -i )V 9 9 b m t £7L*4»Ml3**«»SffcS{ 

S^ttWi, 5l£S%tmcW;t£>*vt^ft. ^Fttifoa* 

5 ****** ^ k , mmmm^n^conmzyfn^i 

I,*? k . ftitfls I 4K:?7'y:7A i lltft&^ftA i '*>ft^ 

t>x°hh, 



[004 1 ] mz. ±.a<o^-#i>.y < iv? 9 iWkt 

[0 04 2] ■fc55«y?WB*9y-fcl/tli, ^ftli 

[0043] mz, mstty^'yyJffMy.yV-ZWiti 
* $ WJJBr t , j£$tis-TO8r>T- 5: f# ft . 

[o 0 4 4 ] *avvc. ?as ■ mmmzfmcD^mz'&jz 

^^^9*>'^-r&. 3|s||ii®«|-C(iM^iaJKSr 2 1 0 

o-c-2 3 o o-cfc^t. *»o«ja^ias: o . i mrs 

vSttSHMkk, ^-«k#^#H^E7lS-SJ±k UT 
v^ft. rgrfe, »S«{iMlBKIlll*l(:^^Tfii7]«46K 

[0 04 5 3 ±McO'^-*rJ±y 4 M 9\,z£&m 

m- b77 rftrnz-y^xfamzmmtz . ^ 

9 a^(IJ*^^^^'«*&$tlfto SBlW^«6*g 
T jit^§tlT<ft^^«i. ±?»Sffi9a(C 
fcv^TlHP-rft-fe^rt^A-tfto JXv^T-s Z\com%fi' 
Xl±-t>imi 3£MML. W«U^Jt/k BP 
■^TiJfdlS® 9 b tCfcV^T^nf ft-fe^^SR^i'Jft o 

-f;^9WTSf[ffl!lS8M9b*>/?>8Siaj'rs. L^t. ^ 
^'x ^ ftft »i^(i-fe;HS l 3 ^aii-r ft c k # 

t-§-r\ -5-;i:b77 7$ntLi3. ^-^feft. -mt 

%titzW&*txW>\—l)J>.y 9<7)Ti3fdIWffi9 b 

M«7&a}St7 , -oa, ^Wtcti^M^k l&tiiZti 
ft. X, F777'^/«fli, a-^A7^^9 
cOrt^aS^'PyT^SJS^ji-tft k , KHB»««0f^fflt 

[0046] 

[ mmmmfimm ] ( mmm 1 ) r^ttafu 1 o ^ m 
« a mmtimm* 51. 5 s*% t , 0 . 

5 At m <7) a StK-f^RW* 2 2 Sfi% k * S^?S^ L . 

frbzzti^tie. 5mm%, 2oma%^tax.xm. 
[0047] mz, mmmwiziqmmbfflmMb ^ 
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g x § h izwMLti i> nzmtifm-tz ztizx 

itmm%)3kb IX . 1 0 m mcOktfOtiMA 

ft«H*^tt»«OiSfli* : C - 1 0 0 0 F ) fcfflV\ 
0 . 5 At m«0 c^tiSA A«Xtt^^t»W 
ffiq^ : GC-1 5£fflO£. 

2 5 0 "C"C# 3 S^falMJt L . 

[004 9] -t^Jft. MS* 5 10/jm, M?UP#*4 
2 % , m?Ltc»t- 6 llM^ffS** 1 " 2 5%, *)VCO 
mWfi 1 5 0ffl3/ i nch ! , -fe/l/S 1 3CDJ¥<^£ 0 . 

9 9*Wz» Zcr>/\-$&y 4iV$9\$^ %Wfi\ 0 0 
mm. IJtf20 0mm, $£ftflW> s 2 3 0 0cm 3 X'fo 



JJvWiO. 4 6mmtIT. «k D^ftWCtiO . 20- 
0. 4 6mmCD&mX"b&ZktfM£L^. 
[00 50] mz, ±ME<OX o t-Ctt^ix/i^-^ A 
74 9 CBrSM* 1 0£%&ftW\ i^ttirc^-* 
&y 4 >\<? 9Z?~*/y7smzM®lte. zlx. m 
9*M.tftf)3 0 0 0 c ccDxyi/ySrfflwt, Sl^tfXfr 
IfcSS* 1 tSB* 7 m/ s e c Srffi^ Lfc . * 

LT, ^<r)k%<7V\—i]2»-7 4)l>?9<7)±Mmi l Z&t,a> 

AP (mmAq) X. h 5 7 7T$^ft 

>fiL*:f*fc^-#A7 < >V? 9 *m 0 ttS Lt **l?)|*IIIR 

feUIS:, Hi 
[0051] 
[Hi] 





Si 


¥WHL§ 
(mm) 


fWW 

(%) 


ft** 

(%) 


(mmAq) 


(g/km) 


Ultras 

(MPa) 


(cm 3 ) 


ft 






10 


42 


25 


80 


0.01 


6.5 


2300 


1 


ftM2 




6 


38 


30 


100 


0.01 


6.2 


2300 


i 


WW3 


Kftt« 


14 


48 


45 


60 


0.015 


6.0 


2300 


$ 


jtam 


Ktif 


3 


10 


10 


300 


0.005 


7.2 


700 


i 


jta«2 




20 


70 


15 


40 


0.04 


2.5 


7000 


M 


JWMtJ 




30 


20 


15 


120 


0.015 


3.1 


700 





miizjfkzti&xoiz, mmm 1 r«E*«bfe a p 

8 0 m m A q X'fo 0 , * <Ott imfoX >h%^i>COX'foi 
fz> ^-r-f 5rx.l--bcr>mtlM.I,&. 0. Olg/kmt 
foKi, %coiM.iM§>ih>X'b£^i>P)X'fo'?t:. az^A7 
4;l^9«fl{f34Jgti6. 5MpatJbO, HfcTftV^ 
«WW3£8W*tt J h$*l'T IrVfc . A^A7^ 9 C7 

(HSt^J2, 3) IOI0I2. 3Ct3V^tfc, 

ut. tztzL. ntm2, 3xn. a^a7^^9 

/c*A7 -f 9 HAILS, MTL*. JWLtc*W*Jt 

[00 52]t^, HJfiW 2 TtS . MStf 6 
m . §tfL*# 3 2%, «am?L^#ffi*^' 3 0 ^> 



v^coT'*>-5^. yN°T-^dfo.W-hW«ix*(±. 0. 0 
1 g/kmt'$)l ^c7)«{ifliy>TWN$V^cOT'#>-p 

0. iSv>*WW3SKjW43ft'0^. SC. f\—fj& 

[0053] mmm 3 tis , ^nm* 1 4 ^ m . 
W8%. M3i«?L«#4** { 4 5%xhh^immt 

<03aiMS*f± . J± A P 6 0 m m A q X'fo 0 . 
ZnmifathX'bZ^ljnX'h^tz* J^I^j.V—Y 
Wisfliii. 0. 0 1 5g/kmTfcO, 

X'hZ^i>(0X'h~)tz. j\—$j>.?4)V?9<r)M J fW& 
{± 6 . o m p a -c$> o s m\ ^mmmmm^ ztix^ 

t z . j\-)dAy 4)l?9\,z?7-v7<7)%mzmfot>ti%: 
fritz, 

( tmm i - 3 ) &sm 1 ~ 3 c*jv ^ t . it*«fc«i 
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SrSm* ( 3 0 0 0 c c ) <r> l/4fe*MX'bh 7 0 0 

/"Co 

[ 0 0 5 4 ] jffiM 1 "CIA, ,u m, ftSLW 

10%, WM&SL&tFt&tfl 0%X-3b&&?LH&tt& 

ftJtti. 0. 0 0 5g/kmT'$>9. *0)ffi(iffitf>T/h 

2 m P a o . « v ^tMmaM&m -s- v *t . » 

~^A7 -f /l^fc. ? 5 y 7 £755%±{4|g^ h-h&fr-o tz . 
[00 5 5] Jt(RW2TUU A~*A7 >r /W^Oi&fWS 
£fSSS{BJl~3 J: 0 £>*£V\ •t^frhVmm (3 00 
0 c c ) ^2fgJi.±T'S>& 7 0 0 0 c k X, 
SWUS** 2 0 rr . Sfflsp** 7 0%. RilSffUO^flE* 
#1 5%'C'J>l>f-?L«K-(^*MIS*i^W^-^^7 ^ 

4 0 m m A q 0 . -t ^fiJiffi^T /h§ V» t OTi) -3 
fc„ /N°T--f ^AW-hcOjftlitis 0. 0 4g/kmt 

-r /I'* «9ft»f3Sai li 2 . 5 M p atft 0 , -KJ"5:«WW 
^JK£#&ik# J T'£&»>o£. J\-fiA7 <1V?\,Z7 

[0056] mm 3 Tit . nn ejt«pj 1 . 

O*g#:mti7 0 0 cm 3 t*^Jt. X, A^A7^/k 

ms* 5 5 0Mm, ^,?l*^2o%. ma^?Lto 

flXAP^'m 2 OmraAqT*^ ^Offl(±±^ V ^ 

<nx°h->tz. j.u—h<?>mtiM.lt. o. 015 

g / k mf* 0 . *^H»i**V^t>0"C*->fc. 
A7-(/^ COffitf 3ftK(3 3 . IMpati)!), +^£11 
«W3£JK£#£.r btfX'ZZfritz. a^A7^P? 

[00 57] tUi^cfc 9 (C s HSS0"J 1~3, ftWJ 1 - 

( tKijt&m ) ±iaco* i #>£>Bji 3 i 

A-Xdiit" Sik^Ig^&fute. X, /tf^al' 
— h ^oiRrLi^'ilfc/C^-^r^i: h /\-*A7 ^ 

? 9 ««HawgsflES:iift^s «r k a*rs ft. ^nc*f 

A 9 £ XM.—XizmM-f hZb ifiWsb h tv&fri fz . 
X. Jrb«^>J2X'i.±. #MMf**^^A3M/l^2rX^ 



-XlzMM-f& Z k mWihtitz k k UX >\=~?)J± 

y < iv 9 cr>mmim%. * mm- zztitx-ztcfr-otz. 
[0058] m^x, $mmm<7)mmmiz&tiimT 

( 1 ) t 4—&V^V\/V2<W\%W>Z\%7'-l'V J 7B. 

m&wwi<nr\-tj±7i)V7 9tfm"thnx^h> *l 

X , A"*A7-(^9I1 *<W^WL&#5-~1 5 
Acm, f^W3 0-4 0%, %!Uzn-fhmM% 

az*A7 A IV? 9tfWl®liZ%*)-t&%:WX\ ftmz 

timtfxz xA-xizMmz^z zttfxs . ff^tft^ 

X\ H^vtf ^ A h SWUtiJWfe-r S Z b ifiX 
§ , **S$j*coft±t^W& i J. Rt, a 

-*A7^W9 a^TLWT* ofck LX t 
timmmU-t&ZbtfX'%&. iot, *it!)^»»* 

[00 59] (2) J\-#A.y <)V79\S., %cr>^ 
ZtfmW 8 ~ 1 2 ju m . TJWWL*** 3 5-49%. % 
TLt^tr-SSilMILOffffi**^ 0-5 0%U±^IS5g 

Sit ^X* 6 k k t fc, aujetmucrti-f * i k *< 

[0060] (3) }\—*lJ*7 <UV9 9<7)W&WZ 
It, m±# 14 tci 3<5tit±Sn/-c*/WW?ti 

xv^s. -fe/K^ls^e^Tj 'f y^-htz n 1 2 
ta^snxv^. zcotztb. m%tfxb<nmmm*± 

%<-$-%>Zb1fiX*%h. %-oX, >\-i]2±7 4)V?9<F> 

mcm& fo±.-tz> z b m s . 

[0 06 1 ] (4) J\zz$J*7 4 )V9 9\$. Z<rMfa 
4 -fe7l/Xyy>2 £*5ft SlfJ^l;^ 1 /4 - 

iSm** i ^< : 5r , 7t-^" ; 6:V^r\ )\~iji*7 4)V9 91fi 
Blti&K)Zmz-tcD$:m±-tZ>ZbtfX*Z&, X. 
77i.7 >f 9***SHfc-t£ i k j^MBft 
A-^A7 ^ 9cO#gP^r B lTiSJSII* { 4 tS^SrK 
±T # 5 . i-5tA-^A7^^9Ci< SJijiETl 5r ffi 
, 7 9 v $«£10?K|»it-f S - k 

[ 0 0 6 2 ] *»BBc?)|Ut^JB{iOTc7) J: 3 (=5: 
sgtXt>J;v\ 

aw=iS5e$<i4ifc»±=sr<, x«e«. mnmt. 
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[oo63]- tas&fiZtizswtnJtoiz. mmm 

(ZZXU1 6ffl) WU*A7^^ 2 3Srffl^-^ 

j:i>. *^*2 1 *mm-hftmk^=.*u±7 ov?2 

3 li . T^WWLg **8~ 1 2 At m 6r>¥%M?L*# 3 5 
-4 9 %T'£> *) . M?L« 2 0-50 %^RjiMfLT"J) 

4Dffi Sat* IE* <t o X 9 5 y ? tfmi-t h<F> * ffi 
[00 64] • A"*A7 4 )V? 2 3 

ii , fria8'PJ« J: 3 £ 1 6 HT'Sr < T t i < , ffiS<o» 
WZh^-tAy 4)1? 2 3 SrSatt^^Tffifflt 

too6 5]- mwemiz&^xii. 

— ti'/l x>- i/y 2 tcK 0 fttt tixS^^xmi^Sffl 
tfxf^LliBffl? 4 )V?w\<r>\><r>h LxmftikZti& 

?\-<7)mmzi>mwffiX'$>& . 

[00 6 6] fcfc. WfHII«wlEHtcie«snn:S*BW 

(1) HW&fll, 2, 4, 5 0)^-ftlMZt5^^X. * 
SW-ft-ty+lbiz Oco-fe/HR** l 8ffll3Ltr*>&k k t 
C frld-fe^^'il^'O . 4 6 mmJ3tTT'£>-&<r k . 
£0>»«fc:J:ftfi\ ff^iI3X{i6 k^«0?iim2:^-t 

6. 

[0 0 6 7] (2) JWBiaWJIft^fcJ^TitflJt 
ffitti £ fl»j£ L 6 A y 4 1V7 £ fllfig 
aP#kLTfflV\ **n>>C)j'hJ5ffl|B|±£-fc5$ '/^W^ 

#8- 1 2 ^ mi^SGW* 3 5-4 9 %T"& 0 , M?L 

W20 %i4_h^fram?Lt'ft 4 z k *!Rp»k -rs^-* 



[0068] (3) itriB (2) ctjv^-c, fria-fe^s 
imt^immmmm^w^h^h^-^Ay 4 >v? 

[0069] 

SMHtJiUf, ffi*«^Sr<S<-f 4i k S k k t 

. *>mz fo±.-*h z k & . 

[0070] It*il2 tiBSS^BJtCtntf , E71«* 
J; 0 di&K-f&Z. tWX'% h k k i tc, 3SSt> 

wmciid±-r * c: k /0*-c# § . if 3 tietitco^c 
injf, ^-^A7^^^c7D^efg5rr6]±-r*^k* i 
x%h« 

[0071] mm.A \zwmwwiz xtm . t\~*A 

y 4 >vf<nmiW&>hii<-1-h zttfx* ikth 

mwmmzfo±-t&z\ttfx'*&. x. 

Wz$£tihJ*T4**U-h<nffiM&)^$:M#>&Zk 
i) { X*% h . 

[0072] IIWWStcEKcofMBtciWf , ffijj*^ 
*i Dv^o-edffi<tl>ik* i "C'&.5)kk tt:, !figi> 

«mtcifij±-r4 ^ k ifix% h . is^ib 6 tiatto^afltc 

=tfili\ PM^X k «S«4M«^^§ < -TS i k 

% s > a y 4 i\s?oum*?xmmm£ fo±.-t& z 

kifiX°%&. 

[0073] tmm izimcD^mizxtiti , immx- 
&^x&mzhwmmTmtt#>. mmmzmttch 

[Hi ] *mi£9:mtLtz-mimm<D$m*fAmt 

[02 ] liff*A-W7 ^ yP^co^Ho 

[03] mmm<7)^~t)Ay 4 )V7<f>a- Amzwi 

l»|lTffl0o 

[04] frfBffi^'X^-fb^K^^m^DTB0o 

[05] w®m<r>>\-jj Ay 4 >\s ? zm\*xm&zti& 

9— Ay 4 . 13-t;H, 
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[02] [03] 
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[H4] 

10 




(5Dint.ci.7 mmm 

F01N 3/24 

3/28 3 0 1 



F I 

F 0 1 N 



<##> 



3/24 
3/28 



E 

3 0 1 S 
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F 9 - A (## ) 3G090 AA03 BA01 

3G091 AA02 AA18 AA28 AB02 AB13 

BA09 BAIO BA38 BA39 CA27 

FBIO GA06 GA07 GA20 GA24 

GBOIW GBOIX GB05W GB06W 

GBIOW GB13X GB17X GB17Z 

HA14 HA27 HA29 
4D019 AAOl BA05 BB06 BC07 BC12 

CAOl CB04 
4D058 JA32 JA38 JB06 SA08 TA06 



